The main aim of this study is to understand how buyer-supplier relationship and social capital influence green supply chain collaboration in manufacturing companies. Also, the mediating role of social capital between buyer-supplier relationship and green supply chain collaboration was examined. Because of that, a sample of 70 from logistic and middle levels' managers were chosen for distributing questionnaires. Collected data were analysed by partial least square method of structural equation modelling. The results indicated that there are positive relationships among buyer-supplier relationship (asset specificity, transaction frequency and competitive environment), social capital and green supply chain collaboration. Also, the mediating role of social capital are confirmed. But two hypotheses which are related to volume uncertainty are rejected. These findings provide considerable insights to managers and marketers of green supply chains that seek to respond to a growing interest of environmental performance of supply chain.
Introduction
Effective supply chain management (SCM) has long been recognised as an important source of competitive advantage. Increasingly, green supply chain initiatives have been recognised by forward thinking companies as being critical to sustaining this competitive advantage (Li et al., 2015) . Greening the supply chain requires that supply chain partners collaborate to ensure environmental, social and ethical compliance across the entire supply chain both upstream toward raw material resources and downstream in the direction of the individual consumer. Many authors (Ageron et al., 2012; Sheu and Yenming, 2012) have indicated that such green collaboration can only be achieved through a substantial commitment of resources and deployment of organisational capabilities. Supply chain collaboration is a relationship between supply chain partners developed over a period of time to achieve lower cost, higher quality, and greater product innovation, reduce risks and enhance market value (Gunasekaran et al., 2015) .
In the field of green supply chain there are a lot of the research (Dubey et al., 2014) . Green supply chain collaboration (GSCC) is defined as the degree to which organisations strategically collaborate with supply chain partners to carry out environment-sustaining activities (Luo et al., 2014; Prakash and Mohanty, 2015) . Similar to SCM practices, an important part of GSCC is the collaboration between supply chain partners, particularly among buyers and sellers (Barratt, 2004) . Companies in the supply chain usually encounter difficulty in adapting to an innovation without 'co-adoption' by their partners or lack of commitment in implementing green supply chain (Gunasekaran and Ngai, 2012) . The manufacturing sector is facing a growing number of competitive pressures such as the need to reduce operating cost and to improve efficiency regardless of the global competition, an increasing scarcity of resources, and amplified international pressure from trading partners in developed nations to exert environment-sustaining practices (Law and Gunasekaran, 2012) .
GSCC has gained attention from the manufacturing sector, and this trend will continue in the next two decades (Chong and Ooi, 2008; Gunasekaran and Spalanzani, 2012; Zhu and Sarkis, 2006) , because the manufacturing sector is facing a growing number of competitive pressures such as the need to reduce operating cost and to improve efficiency regardless of the global competition, an increasing scarcity of resources, and amplified international pressure from trading partners in developed nations to exert environment-sustaining practices (Pozo and Torricelli, 2015; Law and Gunasekaran, 2012) .
The nature of supply chain relationships varies significantly across business-tobusiness (B2B) and business-to-consumer (B2C) sectors. For example, personal relationships and trust have been suggested to play an important role in B2B settings (Arnott, 2007) , and the different characteristics of B2B and B2C supply relationships can have significant implications for the implementation of "green" supply chain management (GSCM) (Cruz, 2008) .
The concept of social capital in the realm of supply chain began to receive attention near the end of the 2000s (Autry and Griffis, 2008) . The term, social capital, was originally used to describe relational resources that are useful for the development of individuals in community social organisations (Yim and Leem, 2012) . Min et al. (2008) defined social capital in supply chain as: a set of social resources embedded in the relationships in a supply chain network, including not only relationships per se but also interactions among different actors and the processes derived from those relationships within a supply chain.
Buyer-supplier relationship has become an important issue in supply chain literature. Because in today business environment manufacturing company more than past rely on their supplier to providing material, service and product (Hooshangi et al., 2016) .
Moreover, not only individual relationship dyads but also their combination in the form of the wider network of contacts held by a firm, its suppliers, partners and clients are relevant to performance (Choi and Kim, 2008) . For example, relationship networks among several firms can facilitate access to information (Hartmann and Herb, 2015) , help to coordinate a supply chain (Fredriksson and Gadde, 2005) or bring together the set of partners and diverse knowledge required to develop a complex new piece of technology (Cui and O'connor, 2012) .
Furthermore, existing studies on GSCC have focused on manufacturing firms in developed or western countries. Iran today is one of developing countries in the world. Iranian companies understand that the key to sustaining growth in the manufacturing industry is to improve environmental performance. Although the concept of GSCC's origins can be traced to initiatives by developed countries, it is applicable to a developing economy context such as Iran. Examining Iranian manufacturing industries expand our understanding of GSCC as an international business phenomenon. Furthermore, nowadays many foreign countries work together with Iranian manufacturers due to the global supply chain, it is therefore important for companies both in Iran and outside of Iran to understand what influence Iranian manufacturers to implement GSCC.
In summary, according to this literature we try to investigate the mediating role of social capital on the relation between buyer-seller and GSCC. The rest of the paper is organised as follows. In the next section we discuss the theoretical background and hypotheses development. Then we present the research method, and explain the process of data collection and filtering. Next, the results obtained from this research are described. Finally, we discuss about managerial implications and conclusions derived from the study.
Literature review

Green supply chain collaboration
In recent times, environmental thinking has become a prominent feature in the design of supply chain networks leading to the concepts of low carbon supply chains and green supply chain management (GSCM) (Acquaye et al., 2012) . GSCM is an increasingly important issue for business . GSCM has been conceptualised as one with green design, green procurement practices, total quality environmental management, environment-friendly packaging and transportation, and product end-of-life practices such as reduction, reuse, remanufacturing, and recycling (Hemantkumar et al., 2016) . Such practices are expected by employees and governments, and firms are realising the benefits of GSCM, including cost reduction, improved product and process quality, risk reduction and improved financial performance (Hoejmose et al., 2012) . Greening the supply chain requires that supply chain partners collaborate to ensure environmental, social and ethical compliance across the entire supply chain both upstream toward raw material resources and downstream in the direction of the individual consumer (Li et al., 2015) . GSCM has been defined as "integrating environmental thinking into supply-chain management, including product design, material sourcing and selection, manufacturing processes, delivery of the final product to the consumers as well as end-of-life management of the product after its useful life" (Srivastava, 2007) .
Environmental pressures have caused GSCM to emerge as an important corporate environmental strategy for manufacturing enterprises. For manufacturers to fully realise the performance potentials of GSCM, they need to integrate internal GSCM practices emphasizing functional coordination with external GSCM practices such as cooperation with suppliers and customers in the implementation .
Expanding from supply chain collaboration, GSCC refers to two or more chain members, including customers, partners, and suppliers, strategically working together to gain competitive advantage and provide maximum value to customers by information and benefit sharing, by implementing an efficient flow of money, products, and services, and by making joint decisions instead of working alone (He et al., 2015; Ramanathan et al., 2011) . GSCC is defined as the degree to which organisations strategically collaborate with supply chain partners to carry out environment-sustaining activities (Yang et al., 2013) . It is increasingly being recognised as an important management approach and response from Chinese manufacturers to achieve productivity gains with less environmental harm .
Buyer-seller relationship
Similar to SCM practices, an important part of GSCC is the collaboration between supply chain partners, particularly among buyers and sellers (Dubey et al., 2014; Barratt, 2004) . Buyer-supplier relationships in the supply chain are one of the most important elements of supply chain integration (Sezen and Turkkantos, 2013) . Whit increasing globalisation and competition has made it harder for companies to satisfy the need of their demanding customers. Therefore, companies looking for ways to coordinate the flows of materials and finish goods and have become closely whit supply chain partners (Hooshangi et al., 2016) .
Long-term buyer-supplier relationships have been the focus of much research during the past few years because managers and researchers believe these relationships represent one of the greatest resources for developing sustainable competitive advantage (Claycomb and Frankwick, 2010) for both buyers and sellers (Lambe et al., 2002) . Researchers have recognised that collaborative exchange relationships emerge as buyers and sellers progress through development processes (Eggert et al., 2006) . The initiation phase of a buyer-seller relationship, corresponding to the awareness and exploration phases proposed by Dwyer et al. (1987) , and the partner selection and purpose definition phases as defined by Wilson (1995) , is crucial for the development of a long-term relationship (Valtakoski, 2015) .
Supply chain is a set of three or more companies that are linked to one another through downstrams or upstream flows of information, services and product, which distinguishes it from buyer-supplier relationship (Allmayer and Winkler, 2014; Min et al., 2008) . Buyer-supplier relationshipis divided into two categories: transactional (non-cooperative) and relational (cooperative) (Baker, 1990; Langfield-Smith and Greenwood, 1998) . Transactional exchangesare typically short time and companies supply their requirment by the large number of supplier (Powell, 1990) . In this method supplier often selected based on availability and price (Avery, 2010) . but, relational exchange can take the form of strategic alliance between partners. In this method companies rely on a small number of supplier and typically result in a long term agreement.
Transaction Cost Theory (TCT) is aimed at identifying the governance structures of different types of exchanges between parties in order to maximise the economies for a given organisation. TCE's main tenet is "to align transactions, which differ in their attributes, with governance structures, which differ in their costs and competencies, in a discriminating (mainly, transaction cost economising) way" (Williamson, 1991) . At the heart of TCT are three key dimensions on which transactions differ: asset specificity, uncertainty and frequency. Although asset specificity is deemed the most important dimension, the other two dimensions also play significant roles (Williamson, 1985) .
The TCT also states that for firms, the transaction costs involved in managing relationships and interactions with potential suppliers, such as searching, negotiating, and monitoring transactions, are significantly and economically valuable (Chang, 2003) . The implementation of supply chain integration will reduce the governance transaction costs of external parties relative to internal coordination costs (Subramani, 2004) .
According to TCT, the effect of a dimension on the cost of conducting a given transaction has to be assessed in light of bounded rationality and opportunism. In essence, TCT posits that decision makers need to "align transactions (which differ in their attributes) with governance structures (the costs and competencies of which differ) in a discriminating (mainly, transaction cost economising) way" [Williamson and Winter, (1993), p.95] . Each of these elements is presented in more detail below.
Asset specificity
Asset specificity is defined as the "degree to which the assets used to conduct an activity can be redeployed to alternative uses and by alternative users without sacrifice of productive value" (Williamson, 1996) . Based on TCT, asset specificity is useful in strengthening the ties among members by weakening the flexibility of pursuing other alternatives or severing the inter-organisational relationships (Buvik and Andersen, 2016) .
A non-specific asset is one that can be easily re-used in other types of activity. The term 'specificity' is used in reference to three major categories of assets (Williamson, 1981) : site specificity, which is related to the geographical location of an investment (Williamson, 1979) ; physical asset specificity, which is related to specialised equipment and tools (Williamson, 1979) ; and human asset specificity, which is associated with employees' knowledge, expertise and learning by doing (Williamson, 1979 (Williamson, , 1981 . Opportunism plays a particularly important role in situations involving highly specific assets. In such cases, the supplier that invests in assets such as a unique location, proprietary technical and managerial procedures, or specific labour skills will have a cost advantage over other potential bidders at contract renewal time. The lock-in problem results from opportunism (Williamson 1985) .
GSCC practices typically indicate that, under the condition of higher asset specificity, suppliers are more willing to commit to their environment-related responsibilities with their existing buyers, or vice versa (Simpson et al., 2007) .
Volume uncertainty
Williamson acknowledges the existence of two key types of uncertainty: behavioural and environmental. For Williamson, behavioural uncertainty is paramount. It is defined as strategic non-disclosure, disguise or distortion of information and is attributable to opportunism (Williamson, 1985) . Environmental uncertainty refers to the fact that the "environment is characterised by uncertainty with respect to technology, demand, local factor supply conditions, inflation, and the like" (Williamson, 1985) . It may arise "from random acts of nature and unpredictable changes in consumers' preferences" (Koopmans, 1957) . Williamson also relates environmental uncertainty to bounded rationality when he explains the non-feasibility of creating strategies for all possibilities in advance (Williamson, 1985) and the "computational inability to ascertain the structure of the environment" (Williamson, 1975) . According to Nishiguchi (1994) , volume uncertainty is one of the conditions that can influence the success of a buyer-seller relationship.
Transaction frequency
Frequency is defined by Williamson as 'the buyer activity in the market' [Williamson, (1979) , p.247]: in other words, the level of recurrence of the activities needed by the firm for the transaction. Transactions can be one-time, occasional or recurrent. However, since few transactions have such a completely isolated and discrete character that they can be considered one-time transactions, no significant distinction is made between one-time and occasional transactions (Williamson, 1979) . Carter and Carter (1998) found that uncertainty in the supply chain can lead to the unwillingness of organisations to implement environment-sustaining practices because they prefer to minimise risks. Firms with high transaction frequencies with their supplies are therefore more likely to engage in GSCC implementation (Luo et al., 2014) .
Competitive environment
Businesses today operate in an increasingly competitive environment driven by globalisation, global sourcing, and a greater emphasis on the quality of products and services (Azevedo et al., 2011) . Previous literature had shown how companies, when faced with competition, will seek to implement innovative strategies or technologies to gain competitive advantage over business rivals (Chong et al., 2009) . In the present study, competitive environment is defined as the level of green supply chain implementation within the firm's industry and that of its competitors (Iacovou et al., 1995) . As more competitors focus on green initiatives, firms become more inclined to adopt green supply chain implementation to maintain their own competitive position (Iacovou et al., 1995) . GSCM has evolved to become a critical strategy for manufacturing companies to strengthen their competitive position (Zhu et al., 2012) .
The relationship between competition and the implementation of green supply chain has been examined by previous studies Sarkis, 2004, 2006) . Zhu and Sarkis (2006) found that globalisation has presented Chinese firms with an increasing number of opportunities to conduct businesses with foreign companies, particularly for export manufacturers. However, exporting to foreign companies also requires Chinese manufacturers to address green issues and increase their international competitive capability. Multi-national companies, such as IBM and Xerox, encourage their suppliers to develop environmental management systems based on ISO14001. As such, Chinese firms compete with each other to be 'greener' in their supply chain and with foreign-based companies who are able to comply with international green policies and standards.
Social capital
The term of social capital was defined by Nahapiet and Ghoshal (1998) and brought into mainstream SCM research. There are a lot of definitions of social capital. Burt (1997) described social capital: "social capital is a quality created between people, whereas human capital is a quality of individuals" (Burt, 1997 ). But we have outlined the follow definition, because it has been cited frequently by OM research (Avery, 2010; Villena et al., 2011; Fazli et al., 2013) : "The sum of the actual and potential resources embedded within, available through, and derived from the network of relationships possessed by an individual or social unit". Social capital thus "comprises both the network and the assets that may be mobilised through that network" (Nahapiet and Ghoshal, 1998) . Social capital theory is based on the premise that a network of relationships provides access to valuable resources which can be used to achieve a variety of positive outcomes (Coleman, 1990; Avery, 2010) . Social capital has characteristics common to tangible capital, such as physical or financial capital, and intangible capital such as human or intellectual capital (Avery, 2010) .
Methodology
Research framework
According to the research aim and variables we propose six hypotheses for this study. The four hypotheses posited the positive relationship among buyer-seller relationship and GSCC, which have four dimensions (asset specificity, volume uncertainty, transaction frequency and competitive environment) in this research. The hypotheses are such as follow:
H1 Asset specificity positively influences GSCC. 
Questionnaire
We distributed hard copies of the questionnaire to target respondents who were procurement directors and managers from Chinese manufacturing enterprises. Details of the companies of the respondents are given in Table 1 . Specifically, 70 randomly selected manufacturing companies managers in Alborz Industrial Park in Qazvin were selected from a logistic and middle level manager directory. We used the partial least squares path structural equation modelling (PLS-SEM) method to estimate our structural model. PLS-SEM can achieve a high level of statistical power even with a relatively small sample size (Hair et al., 2013) . PLS is a structural equation modelling (SEM) technique that generates a vector of coefficients that relates a set of predictor variables to a set of dependent variables (Sosik, et al. 2009 ). In addition, PLS-SEM is particularly suitable for studies that focus on predicting latent variables within a model and identify relationships among them. The sample size is chosen according to the partial least squares model, which indicate that the sample size must be atleast greater than ten times the largest number of structural paths leading to a latent variable (Fazli and Aminafshar, 2014) , and 70 is more than required sample size. The questionnaire which was distributed among managers contains 17 questions for buyer-supplier four dimensions, 11 questions for evaluating social capital and five questions for GSCC. We assessed the model's performance by examining its convergent and discriminant validity. We examined the average variance extracted (AVE) and composite reliability for convergent validity. All the constructs met the criteria (AVE > 0.50 and composite reliability > 0.70), (Hair et al., 2013 ) the results is presented in Table 2 . No mater which cofficient is used, only the internal consistency reliability value should be above 0.7 (Fornell and Larcker, 1981) . Two different approaches were used to assess the discriminant validity of the constructs. First, we examined the cross loadings of the indicators. All indicator loadings were less than the opposing endogenous constructs (Hair et al., 2013) . Second, according to Fornell and Larcker (1981) , we further compared the square root of the AVE with the correlations of the construct, which shows that each construct has more of its own variance instead of that of another construct (see Table 3 ) Discriminant validity measures whether the latent variables are separate from each other and measure distingush able concepts (Scott, 2012) . Discriminant validity was checked by comparing the correlations of the latent variables to the square root of AVE. the square root of AVE should be large than any corration. Tottaly cronbach alpha, composite reliability and factor loading were used to analyse the reliability of the itemes and constructs. In order to examine discriminant validity, a construct's square of AVE must be greater than its correlation coefficients with other constructs (Hooshangi et al., 2016) .
The mediation role of social capital in relationship between buyer-supplier 91
Results
Measurement model analysis
According to the PLS method which presented above the Tables 2 and 3 , has been shown in this part. The composite reliability and cronbach alpha for all constructs is greater than 0/803 and which exceed the suggested value of 0.7 that means all the construct have high internal consistency and reliability. Convergent validity signifies that a set of indicators represents one and the same underlying construct, which can be demonstrated through their unidimensionality (Henseler et al., 2009 ). Convergent validity is adequate when constructs have an AVE of at least 0.5 (Fornell and Larcker, 1981) , that means a latend variableis able to explain more than half of variance of its items on average (Henseler et al., 2009) . Table 2 presents the AVE measurment -all of which exceeded 0.5 demonstrating support for convergent validity. Table 4 presents the factor loadings measurement. All measurements have factor loadings above 0.7. All factor loading are higer than 0.705 which exceeds the suggessed value of 0.7. For assessing discriminant validity of indicators, we used cross loading test. The loadings of an indicator on its assigned latent variable should be higher than its cross loading on all other laten variable. There were no significant cross loading of measurement items across laten constructs (Table 5) .
Structural model analysis
In structural model analysis part, we try to test the hypothesised relationships between the variables, we used path cofficients and R squre. Also to estimate the significance of the path cofficient, we used the bootstrapping method as recommended by (Chin, 1998) . The  Figures 2 and 3 shows the path cofficients, R squre and t value for main hypothesis. Also, Figures 4 and 5 shows the path cofficients, R squre and t value for sub-hypothesis. Table 5 summarise the result of analysis (include path cofficient and T statistic) for proposed model. 
Discussion and conclusions
The main aim of this study is to understand how buyer-supplier relationship (asset specificity, volume uncertainty, transaction frequency, competitive environment) and social capital influence GSCC in manufacturing companies, along with social capitals' mediating role in 70 top manufacturing companies of Alborz Industrial Park in Qazvin province. As the results of analysed data shows just volume uncertainty with (β = 0.001, T = 0.10) and (β = 0.112, T = 0.112) respectively, does not affect social capital and GSCC, it means that uncertainty could not cause supply chain members improve their collaborations and share activities to improve total performance. The other hypotheses supported, that confirm by Luo et al. (2014) , Chen and Sheu (2009) , Simpson et al. (2007) , Chong et al. (2009) and Lin and Ho (2011) . And the mediating role of social capital is confirmed too.
Theoretical implications
Our results support the research model, which indicate that good buyer-supplier relationships can enhance green supply chain relationships. Also, the results of our study improve richness of GSCC literature, especially in Iran, where the development of green supply chain literature is so little. We apply social capital theory as a mediator that allow us to take a good understanding of social interactions and variables impact on GSCC in developing countries such as Iran.
Managerial implications
Nowadays GSCC is becoming an increasingly important issue for firms and managers due to increasing competitors and industries pressures. Hence, the factors can influence GSCC become very important. The results revealed the impressive variables that increase and improve collaboration and relationship among supply chain members that lead to achieve competitive advantages. With this understanding, managers can make decisions better and more comprehensive.
Limitations and future research
This study has several limitations and thus has some recommendations for future research. First, the research only examined buyer-seller relationships in Iranian companies. Future studies can extend the study by examining companies that are not located in Iran, but conduct businesses with Chinese manufacturers and determine whether our findings can be generalised to different contexts. Second, our research only focused on several key aspects of buyer-seller relationships. Future studies can consider extending our model to consider other theories, such as the resource dependence theory or the social network theory. How these theories can be applied in the study of green supply chain is beyond the context of this study, but they are discussed extensively in the research by Sarkis et al. (2011) . Lastly, our research model may be applied in other Asian countries, such as Vietnam and Malaysia, where the relationships have been found to have similar influences on supply chain collaborations. Future research work can collect data from other developing or Asian countries and conduct a cross country comparison.
As noted above Iran is one of the developing countries, where environment imporatnce is increasing day to day, so it is imporatnt to managers to having green supply chain and collaboration and welcoming this kind of researches. It would be suggested to future researchers that, green supply chain performance add to model to bringing a better understanding of research. The seconde suggestion is using social capital three dimensions (structural, cognitive and relational capital) for improving research and taking comprihensive understanding.
